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Abstrat
A very simple empirial neutrino mass formula is found, implying the mass proportion
m1 : m2 : m3 = 1 : 4 : 24(1 − β
2). For the value β = (5 − 1)(5 − 3)/52 = 8/25 the
formula predits preisely ∆m2
21
∼ 8.0 × 10−5 eV2 in onsisteny with the experiment,
when the input of experimental estimate ∆m2
32
∼ 2.4 × 10−3 eV2 is applied. Plausible
interpretation of numerial elements building up this formula is briey desribed.
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The role of empirial spetral formulae in the history of atomi and nulear physis
annot be overestimated. The Balmer formula for hydrogen spetrum is perhaps the most
famous example. At the advent of quantum physis, it has inspired the semilassial
Bohr model of hydrogen atom and, in a further onsequene, the quantum mehanis of
Shrödinger and Heisenberg. In partile physis, attempts to onstrut empirial spetral
formulae for leptons and quarks are not very popular (f. Refs. [1,2℄ for some reent
publiations). The main reason may be the apprehension about the possibility of not
ontrolled speulations onneted with the fat that, on the level of fundamental partiles,
the spetral formulae beome atually mass formulae, while the very onept of mass has
not been advaned essentially from Newton's time, in ontrast to the enormous progress
in partile dynamis operating with masses having still the status of free parameters (in
Higgs mehanism in the Standard Model and its extensions, the orresponding Yukawa
oupling onstants are free parameters). But, paradoxially, it seems that in the present
situation, where the mass onept waits to be developed, the searh for empirial mass
formulae for leptons and quarks ought to be natural.
In the present note, we report on an eient empirial mass formula for three mass
neutrinos ν1, ν2, ν3 related to three ative neutrinos νe , νµ , ντ through the unitary trans-
formation να =
∑
i Uαiνi (α = e, µ, τ and i = 1, 2, 3). Making use of a numerial experi-
ene, we onjeture the following neutrino mass formula:
mi = µ ρi(1− β
2δi3) (i = 1, 2, 3) (1)
with
β2δi3 =
[
(Ni − 1)(Ni − 3)
N2i
]2
=
(
8
25
)2
δi3 = 0.1024 δi3 , (2)
where N1 = 1, N2 = 3, N3 = 5 are three odd integers and ρ1 = 1/29, ρ2 = 4/29, ρ3 = 24/29
 three normalized frations (
∑
i ρi = 1) that may be alled generation-weighting fators.
Here, µ > 0 is a onstant to be determined from, say, the experimental estimate of
∆m2
32
∼ 2.4× 10−3 eV2 [3℄. In the formula (1), the masses m1, m2, m3 depend linearly on
the generation-weighting fators ρ1, ρ2, ρ3, respetively. The mass m3 of the neutrino ν3
1
of the third generation involves also an additive orretion proportional to the value β2 =
[(N3 − 1)(N3 − 3]/N
2
3
]
2
= (8/25)2 = 0.1024 that is pretty small versus 1.
The neutrino mass formula (1) shows that
m1 : m2 : m3 = 1 : 4 : 24(1− β
2) (3)
and
µ = 29m1 =
29
4
m2 =
29
24(1− β2)
m3 =
29
5 + 24(1− β2)
(m1 +m2 +m3) . (4)
From Eq. (3) it follows that
∆m2
32
= µ2
16
841
[
36(1− β2)2 − 1
]
= 0.5328µ2 (5)
and
∆m2
21
= µ2
15
841
= 0.01784µ2 . (6)
Thus,
∆m2
32
∆m2
21
= 29.87 . (7)
The input ∆m2
32
∼ 2.4× 10−3 eV2 [3℄ used in Eq. (7) gives the predition
∆m2
21
∼ 8.0× 10−5 eV2, (8)
preisely onsistent with the experimental estimate of ∆m2
21
[3℄. The same input applied
in Eq. (5) leads to the tting
µ ∼ 6.7× 10−2 eV, (9)
and then predits from Eqs. (4) that
m1 ∼ 2.3× 10
−3 eV , m2 ∼ 9.3× 10
−3 eV , m3 ∼ 5.0× 10
−2 eV . (10)
Conluding, we an see that the very simple mass proportion (3) implied by our
neutrino mass formula (1) predits preisely the orret ratio of the mass-squared sales
2
appearing in the so dierent phenomena as the atmospheri and solar neutrino osillations.
For this orret predition the hoie of β2 ≃ 0.10 is neessary. Suh a hoie is provided all
right in the ase of our onjeture β2 δi3 = [(Ni−1)(Ni−3]/N
2
i ]
2 = (8/25)2 δi3 = 0.1024 δi3.
It is exiting enough to observe that an eient empirial mass formula for harged
leptons found out previously [2℄ is built up of the same numerial elements Ni and ρi (i =
1, 2, 3) as the neutrino mass formula (1).
Although the formula (1) has essentially an empirial harater, its attrative sim-
pliity an be onneted with a speulative bakground based on a Kähler-like extension
of the Dira equation (i.e. on an extension of Dira's square-root proedure) whih the
interested reader may nd in Ref. [2℄. In partiular, the numerial elements Ni and
ρi (i = 1, 2, 3) present in formula (1) an be interpreted there. In fat, Ni − 1 = 0, 2, 4 is
there the number of additional bispinor indies appearing in the extended Dira equation
and obeying Fermi statistis (along with Pauli priniple) that enfores their antisym-
metrization and so, restrits to zero the related additional spin. This antisymmetrization
is also the reason, why there are preisely three Standard Model fermion generations i.e.,
Ni − 1 = 0, 2, 4 (sine any of Ni − 1 additional bispinor indies an assume four val-
ues, what then implies that Ni − 1 ≤ 4). Thus, an analogue of Pauli priniple works
here intrinsially for Ni − 1 additional bispinor indies treated as physial objets. Be-
sides, there is one bispinor index, distinguishable from those additional, that must be
assoiated with the set of SU(3) × SU(2)× U(1) labels numerating 15+1 states in eah
Standard Model generation. So, there are altogether Ni = 1, 3, 5 bispinor indies treated
as physial objets that an be alled algebrai spin-1/2 partons of leptons and quarks.
The generation-weighting fators ρi = 1/29, 4/29, 24/29multiplied by 29 tell us how many
times the lepton or quark wave-funtions of three generations are realized (up to the fator
±1) in the extended Dira equation.
The above piture of leptons and quarks is intrinsi in the sense that the introdued
spin-1/2 partons are entirely algebrai objets, not related to any individual positions
within leptons and quarks. Suh a piture of algebrai ompositness abstrats from the
spatial notion of familiar ompositness and remains in an ideologial analogy to the Dira
intrinsi piture of spin 1/2 that abstrats from the spatial notion of familiar angular or-
bital momentum. In our opinion, this piture of leptons and quarks is espeially attrative
3
in its pure form haraterized above. It may happen, however, that in reality the bispinor
indies appearing in this piture show up only the summit of a hidden ieberg onsisting
of more familiar spatial spin-1/2 partons bound (usually) in orbital S states.
Of ourse, in spite of some hints, the onjetured neutrino mass formula (1) annot
be justied on the ground of the present partile theory that, stritly speaking, does not
inlude any preditive mass theory. The role of this empirial mass formula is just to
help in nding the adequate mass theory, at least in the neutrino setor. Similarly, the
empirial Balmer formula for hydrogen spetrum ould not be justied on the ground
of prequantal theory but, nevertheless, it inspired the disovery of Bohr semilassial
quantum onditions.
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